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[57] ABSTRACT 

A minimally invasive coronary anastomosis procedure 
includes providing an incision in ao intercostal space 
between two ribs of a patient, the incision providing access 
to a selected anastomosis site on a blocked coronary artery. 
A spreader device is inserted between the two ribs, the 
spreader device spreading the two ribs apart to sufficiently 
widen the incision for the procedure to be performed 
through the incision. An internal mammary artery is dis- 
sected from the thoracic wall, and the heart is pharmaceu- 
tical! y treated to substantially reduce its heartbeat. The 
blocked coronary artery is clamped at two spaced-apart 
positions at the selected anastomosis site. The blocked 
coronary artery is incised, and the dissected internal mam- 
mary artery is sutured to the incision at the anastomosis site. 

U Claims, 3 Drawing Sheets 
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DEVICE AND PROCEDURE FOR percutaneous penetration in an intercostal space in the 

MINIMALLY INVASIVE CORONARY patient's chest, a tool is inserted to perform the surgical 

ANASTOMOSIS procedure. Again, prior to the percutaneous penetrations, the 

n*^n A , t vm „ _ ^ patient's bean is arrested and placed on cardiopulmonary 

BACKGROUND OF THE INVENTION s bypass. 

The present invention relates to coronary anastomosis A numbcr of devices have been developed for retracting 

procedures, and in particular, it relates to minimally invasive bones and lissuc in cardiovascular surgery. Such devices are 

coronary anastomosis procedures described in the Santilli et al. Re. No. 34,150, Couetil U S 

Coronary arterial diseases remain one of the leading 10 ^ ^'oto ^ ^% 4 ^ S2 ^y 

causes of mortality. The disease mav be manifested by P f No. 4,989^87 and Bugge U.S. Pat. No. 5,025,779. 

insufficient blood flow resulting in angina, myocardial inf- ■ devices » mi l a r » construction but useful for different 

arction and death. " surgical procedures are also disclosed in the Coker UJS. Pat. 

a ~r u u u , No - 5,363,841, Grieshaber VS. Pat. No. 4313.401 the 

A number of approaches have been developed and used Casper ct al. VS. Pat. No. 4,616.635, the Jascalvicb U S 

for treating coronary artenal diseases. Pharmaceuticals and 15 Pat . V 3>701>783 Md thc ^UonV.i Pat nT? 6 70 ZP 

lifestyle changes are used in less severe cases to lessen the *•.-•„- • -,o/u,/j_. 

progression of the disease. Coronary blockage in more . An °" 3 ' r minlma ^y invasive coronary bypass procedure is 

severe cases is often treated endovascularly using techniques '.Vlo^' l-V^ M i" nea P o!is S,ar and Tribune 

such as balloon angioplasty, atheroectomy, laser ablation. „ * p " 19 j 1 ^ 7*"* d f escr ? )es a Procedure Med -Trap 

stents and hot tip probes. -, 0 - r Fwcedur f for performing a bypass operation in 

T n .„u .u u . , which the heart is not placed under cardiopulmonary bypass. 

In cases where thc above-mentioned treatments have The entrv inio the chAt <-.vitv » thr~ i« • 

blockage, often tunes a coronary artery bypass graft proce- per minute th h me usc of phanllaceuticllSk 

Tv^T ^ ** I** 11100 ? 01,60 SU /S ical . tech - „ clamped and is dissected for L as the bypass to rSorc 

"ft"? \ lechai f e > thc P atien «' s 25 blood flow ,o the heart. The blocked coronary ar^y * 

sternum .s opened and the chest is spread apart to prov.de cla d and , slil fa madc kto me d^Tto the 

L^JSTT T °. f b !°°? ^ occluSon.The IMAissurured to thcblocked^omSy^t rv 

Tricar hL he ^ T™? ar - efy dlS,a,t ° "* 0ver ,hc B 8»» sulures are mad * between beTrtbeate 

Typically the heart is stopped using potass.um cardioplegia lnd left loosc un , n aU suturcs arc fa , ace ^ * 

and perfusion to the vital organs is supported by cardiopul- » , heQ „ cd „• h| ^ tf closc p JSTS^ 

or 3 & «»f ^^Wood .soften the left though lhis S minimaUy wvlsive procedure IB J3f£ 

or nght internal mammary artery (IMA). Ummi and , rednccd aay * Qng wkh reduced ro ~ 

This traditional approach is effective in relieving angina then previous prior art procedures, it is still somewhat 

and restoring blood flow to the heart, however cardiopul- traumatic since the incision is made through the breast bone, 

mooary bypass being non-pulsatile in nature has been asso- 35 

ciated with neurophysiological disorders, stroke, renal SUMMARY OF THE INVENTION 

failure, and liver disfunction. Patients typically spend two to t, 

three months recuperating before returning to work. Often ^ pfesent mve ? ,I0BS including a minimally invasive 

times the patient cannot even drive for four to six weeks c ? ronat y anastomosis procedure uicludes providing an inci- 

after such surgery since their chests have been severely 40 !° an ml " costal SP 1 * between two ribs of a patient, the 

opened. incision providing access to a selected anastomosis site on a 

n„, „r lh , „ mh i , , . blocked coronary artery. A spreader device is inserted 

nmSin. ih P « performing corooary surgery is between the ^ rib , he der fcvfa - 

hZ„ S f 15600 v ECieQ ' aCCCSS W lDe SUrgICi " ar . M - ribs a P an l ° sufficiently widen the incision for the procedure 

IZmr,^ C °T,7 area , Pm T° a « >obeperformed,hrough,heincision.Theinternalmamma^ 

hZ S the h S,emUm ' lhe nb . Ca * e 1011 me cos ! al CMn, *«»- artery is dissected from the thoracic waU. and the heart is 

and a ^blerrffo 6 T^™ J™^ * ^ Pharmaceutical* treated to substantially reduce its hear, 

ifjJZ L . SUrge ° D m . per f° rmm S C0(D . Qa w y beat - blocked «"«««y " cUnlped a. two spaced- 

sZum or £ rib <: JT 0DS ^ SUnP ' y - m apan P 05 "' 005 al ,hc a ^«omosis site. The Mocked 

sternum or he nb cage to prov.de access into the thoraac coroQa arterv b incised and the ^ d ^ 

S-cSa^.r ^ ^ ° bVl ° US M " ^ ^ 10 - a ' « he a ~S. 

Less traumatic procedures have been developed recently. BRIEF DESCRIPTION OF THE DRAWINGS 

For example, the Sterman et al. U.S. Pat. No. 5,452,733 r _ . . 

describes a thoracoscope coronary artery bypass procedure. 55 . FIG : 1 . B a V***?**™ ^ cw illustrating the present 

This procedure uses several trocar sheaths such as used in "> v ention tn use. 

conventional laporascopic procedures to provide access into FIG. 2 is a perspective view of a surgical retractor device 

the patient's chest and to provide access for a viewing scope. °^ tnc P rcscnt invention. 

However, the bypass procedure is utilizing cardioplegia to FIG. 3 is a perspective view illustrating a blocked artery 

arrest the heart and cardiopulmonary bypass to perfuse the 60 being clamped for suturing using clamping forceps of the 

vital organs prior to connecting the arterial graft to the present invention, 
coronary artery. 

Similarly, the Sterman et al. U.S Pat No 5J71 '15 DETAILED DESCRIPTION OF THE 

describes a method and devices for performing lesSalive PREFERRED EMBODIMENTS 

arterial surgical procedures. A scope is posiiioocd through a 65 Thc prcscnt invention includes a minimally invasive 

percutaneous intercostal penetration in the patient's chest to coronary bypass procedure in which a minimum amount of 

provide a view within the patient's chest. Through another trauma is placed on the patient. Thc method relies on the 
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direct visualization of the internal mammary artery (IMA) 
and is performed on the beating heart of the patient without 
the aid of cardiopulmonary bypass. 

As illustrated in FIG. 1, the procedure includes placing a 
patient 10 in a supine position. A 7 cm transverse incision 16 5 
is made in the fourth intercostal space 18. A rib spreader 
device 20 of the present invention having an upper retractor 
blade 22 for engaging a third rib 24 and a lower retractor 
blade 26 for engaging a fourth rib 28 is positioned within the 
incision. The device 20 is then operated to spread the 10 
incision open by engaging the third and the fourth ribs. 

The device 20 as best illustrated in FIG. 2, includes a 
lower arm 52 that includes the lower retractor blade 26 and 
an upper arm 54 that includes the upper retractor blade 22. 
The lower arm 52 is connected to a rack bar 56 that is 
disposed within the arm 54. A pinion member (not shown) 15 
which is drivably operable by handle 58 engages teeth 60 of 
the rack bar 56 thereby moving the arm 54 in a direction 
indicated by arrows 62. This movement spreads the ribs 
apart and opens the incision 16 as discussed above. 

Each arm 52 and 54 includes hinge sections 64, 66 and 20 
hinge sections 68, 70, respectively. The hinge sections 
divide each respective arm into three pivo table members. 
For example, lower arm 52 includes a lower arm blade 
member 72, a lower arm mid-member 74 and a lower arm 
rack bar engaging member 76. Similarly, the upper arm 54 25 
includes an upper arm blade member 78, and upper arm 
mid-member 80 and an upper arm rack bar engaging mem- 
ber 82. The lower arm blade member 72 further includes a 
plurality of generally upright extending fingers 84 and a 
proximaUy disposed generally upright extending section 86. 
Similarly, the upper arm blade member 78 also includes a 
proximaUy disposed generally upwardly extending section 
88. 

The hinged feature of the device 20 permits the device 2S 
through the hinge sections to accommodate those patients 
having thicker than normal chest tissue layers. The device 20 
has the capability of engaging the ribs through use of the 
blades 26 and 22 and while being disposed in a comfortable 
and convenient manner on top of the patient, away from the ^ 
incision due to the hinged sections 64, 66, 68 and 70 as 
illustrated in FIG. 1. 

The purpose of the fingers 84 arc to retain fatty tissue 
layers away from the incision. Although the device illus- 
trated in the drawings only includes finger sections on the 4 - 
blade 26, it is within the scope of the present invention to 
include such finger layers both on the lower blade member 
72 and on the upper blade member 78. 

Once the incision is spread apart using the device 20, a 
retractor lifter 30 is positioned to engage the upper retractor 50 
blade 22 of the device 20. The retractor lifter 30 includes a 
blade member 32, a threaded shank section 34 and a table 
post section 36. A handle 37 is rotatably mounted to the post 
section 36 and includes internally disposed threads that 
engage the threaded shank section 34. By turning handle 37, 55 
the lifter device moves in the general direction of arrows 39. 

The table post section 36 is secured to the operating table 
40 by a clamping mechanism 38. The retractor lifter through 
the blade 32 lifts the upper rib cage of the patient 10. The 
lifting of the rib cage exposes IMA 42 such that the IMA is 60 
directly visible to the surgeon. The IMA Is exposed from the 
fourth intercostal space up to its origin at the subclavian 
artery. The entire IMA is separated from the thoracic wall 
from the fourth intercostal space up to the subclavian artery. 
All branches of the IMA are ligated and divided. $5 

Once the IMA is harvested, the retractor lifter 30 is 
operated to lower the device 20 and is disengaged from the 
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upper retractor blade 22. The upper rib cage then comes to 
rest at its normal level. 

The heartbeat of the patient is pharmaceutically reduced 
to about 35 beats per minute. The blocked artery 41 with 
blockage 46 and the anastomosis site 43 are identified. The 
anastomosis site 43 which is disposed downstream from the 
blockage 46 is doubly clamped using forceps 44, as illus- 
trated in FIG. 3. The forceps includes a clamping section 49 
that is U-shaped which clamps the site 43 in two spaced- 
apart positions 51 and 53. The blocked artery, for example 
the left anterior descending artery, is typically contained 
within tissue membrane 55 along the surface of the heart 45. 
Even though the beating of the heart has been minimized, 
since the blocked artery 41 is contained within the outer 
membrane surface of the heart, the movement of the heart 
along with the position of the artery presents a difficult 
suturing condition. 

Doubly clamping the anastomosis site 43 of the artery 41 
results in more favorable suturing conditions. Doubly 
clamping the anastomosis site aids in immobilizing the 
anastomosis site from the remainder of the beating heart. 
Clamping the anastomosis site and in effect pinching also 
brings the anastomosis site nearer to the surface of the heart 
membrane tissue. Damping also minimizes the amount of 
blood that is still flowing through the blockage 46. After 
clamping, a slit 50 Is made into the anastomosis site 43 of 
the artery 41. The IMA 42 is then sutured to the blocked 
artery 41 at the site 43. The sutures are secured and the 
clamping forceps 44 are removed. 

Although the present invention has been described with 
reference to preferred embodiments, workers skilled in the 
art will recognize that changes may be made in form and 
detail without departing from the spirit and scope of the 
invention. 

What is claimed is: 

1. A minimally invasive coronary anastomosis procedure 
for a blocked coronary artery of a heart, the procedure 
comprising: 

providing an incision in an intercostal space between two 
ribs of a patient, the incision providing access to a 
selected anastomosis site; 

inserting a spreader device between the two ribs, the 
spreader device having a first end for engaging the first 
rib and a second end for engaging the second rib; 

lifting the spreader device such that the second and 
juxtaposed ribs are elevated with respect to the first rib 
thereby exposing an internal mammary artery suffi- 
ciently for direct visualization; 

dissecting the internal mammary artery; and 

performing the anastomosis through the incision using the 
internal mammary artery. 

2. The procedure of claim 1 wherein the patient is 
positioned on a surgical table, and wherein the spreader 
device is lifted using a lining mechanism that is mounted to 
the surgical table and extends upwardly to a position above 
the patient. 

3. The procedure of claim 1 and further including: 
treating the heart pharmaceutically to substantially reduce 

heartbeat; 

clamping the blocked coronary artery at the selected 
anastomosis site at two spaced-apart positions; and 

suturing the internal mammary artery to an incision made 
in the blocked artery while the heart is beating at a 
reduced rate. 

4. A minimally invasive coronary anastomosis procedure 
for a blocked coronary artery of a heart, the procedure 
comprising: 
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providing an incision in an intercostal space between two 
juxtaposed ribs of a patient, the incision providing 
access lo a selected anastomosis site on the blocked 
coronary artery; 

inserting a spreader device between the two juxtaposed 5 
ribs such that when the spreader device is operated, the 
ribs are spread apart widening the incision; 

dissecting an internal mammary artery; 

treating the heart pharmaceutically to substantially reduce 
the heartbeat; " 10 

clamping the blocked coronary artery at two spaced-apart 

positions at the selected anastomosis site; 
incising the blocked coronary artery downstream from the 

blockage; and 15 

suturing the dissected internal mammary artery to the 
incision on the blocked coronary artery at the selected 
anastomosis site. 

5. The procedure of claim 4 wherein the patient is 
positioned on a surgical table, and wherein the spreader 20 
device is lifted using a lifting mechanism that is mounted to 
the surgical table and extends upwardly to a position above 
the patient. 

6. The procedure of claim 4 wherein the dissected internal 
mammary artery is sutured between the two spaced-apart 25 
clamped positions on the occluded coronary artery. 

7. A device for use in a surgical procedure in which an 
incisioa is made between two juxtaposed ribs of a patient, 
the device comprising: 

a first arm member having a proximal end portion and a ^° 
distal end portion, the distal end portion having a rib 
engaging blade, and the distal and proximal end por- 
tions being hingedly attached to each other; 

a second arm member having a proximal end portion and 
a distal end portion, the distal end portion having a rib 
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engaging blade and the distal and proximal end por- 
tions being hingedly attached lo each other; 
a mechanism that operably connects the first and the 
second arm members at the proximal end such that the 
arm members arc movable toward and away from each 
other; and 

a retractor lifting device, the device comprising a blade 
portion for engaging the blade of the second arm 
member, and a post member secured to an operating 
table on which the patient lies, and a handle section to 
which the blade section is movably attached, and a 
mechanism for moving the blade portion in an upward 
direction thereby lifting the blade of the second arm 
member which results in lifting a section of the 
patient's ribs. 

8. The device of claim 7 wherein the mechanism includes 
a rack bar fixedly attached to the first arm member at one end 
and at another end movably engages the proximal end 
portion of the second arm member such that the second arm 
member moves away and toward the first arm member along 
the rack bar. 

9. The device of claim 7 wherein the first arm member 
further includes two hinge sections and a mid-section that is 
hingedly attached to the proximal end portion at one end and 
to the distal end portion at another encL 

10. The device of claim 7 wherein the second arm member 
further includes two hinge sections and a mid-section that is 
hingedly attached to the proximal end portion at one end and 
to the distal end portion at another end. 

11. The device of claim 7 wherein the distal end portion 
of the first arm member further includes a plurality of fingers 
extending away from the blade for retaining fatty tissue 
away from the incision. 

***** 



